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(54) ANTITHEFT METHOD AND SYSTEM FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent registration of a key capable of 
starting an engine other than an owner of a vehicle, by registering an 
unregistered key inserted into a main switch within a fixed time as a 
sub-key, after turning on and off the main switch by using a key with an 
identification code registered in a controller. 
SOLUTION: Registration for a first sub-key is carried out in such a 
manner that, after a main switch 30 is turned off by using a master key 
and the master key is pulled out, a key 34 with a transponder 36 is 
inserted in the main switch 30 within a fixed time to turn on the main 
switch 30. Before registration for a second sub-key, the main switch is 
turned off by the first sub-key and the first sub-key is pulled out and 
then the key 34 with the transponder 36 is inserted in the main switch 
30 within a fixed time to turn on the main switch 30. According to the 
constitution, uniess a new key is inserted into the main switch 30 within 
a fixed time after the master key or the first sub-key is pulled out, the 
registration for the sub-keys is not allowed after passage of a fixed 
time. Thereby, unright registration can be prevented. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The key cylinder and controller which were attached in the car body, and one master key for turning on a spigot rare main 
switch in said key cylinder and two or more subkeys, The transponder for checking the identification code of said key, when it is built 
in said master key and a subkey and these keys are inserted in said key cylinder, In the anti-theft approach of a car of having permitted 
engine starting when the identification code detected from the preparation and said transponder was in agreement with the 
identification code beforehand registered into said controller The anti-theft approach of the car characterized by registering the non- 
registration key inserted in fixed time amount after turning said main switch on and off as a subkey using the key which has the 
identification code registered into said controller. 

[Claim 2] The key which has the registered identification code is the anti-theft approach of the car of claim 1 which is a master key. 
[Claim 3] The key which has the registered identification code is the anti-theft approach of the car of claim 1 which is a subkey 
[ finishing / registration ]. 

[Claim 4] The key cylinder and controller which were attached in the car body, and the key for turning on a spigot rare main switch in 
said key cylinder, The transponder for checking the identification code of said key, when it is built in said key and this key is inserted 
in said key cylinder, In the antitheft device of the car which permitted engine starting when the identification code detected from the 
preparation and said transponder was in agreement with the identification code beforehand registered into said controller ID read 
circuit which reads the identification code of the memory which registers the identification code of said key, and the key close to said 
key cylinder, ID judging section which judges whether the identification code read in said ID read circuit is registered in said memory, 
ID registration section which registers the n on -registration key inserted in fixed time amount after turning a main switch on and off 
using the key which has ID elimination section which eliminates registered identification code, and registered identification code 
under predetermined conditions as a subkey, The antitheft device of the car characterized by preparation ******. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the anti-theft approach of a car of having forbidden engine starting to the controller 

by the side of a car body to the key without the identification code recorded beforehand, and equipment. 

[0002] 

[Description of the Prior Art] As opposed to the key which attached the key cylinder and the controller in the car body, and made the 
spigot rare main switch this key cylinder at ON The identification code of this key is judged by communicating between the antenna 
attached in the car-body side, and the transponder (transmitting component) attached in this key. When this identification code is in 
agreement with the identification code beforehand registered into the controller (storage), the antitheft device of the car which 
permitted engine starting is well-known. 

[0003] This equipment usually builds the antenna into the key cylinder, transmits an electric wave from this antenna to the transponder 
included in the key, and supplies predetermined power to a transponder. And if charge of a transponder reaches a constant rate, this 
transponder will return the identification code of a proper to an antenna. If this identification code is registered and a controller is not 
[ engine starting is permitted and ] in agreement with what was registered, it forbids engine starting and prevents a theft. 
[0004] 

[Problem(s) to be Solved by the Invention] He is trying to register the key first used in the state of un-registering [ of identification 
code ] as a master key with conventional equipment here. Moreover, if a subkey has not been registered into a controller, he is trying 
to register the key of fixed numbers (usually two) inserted one by one after that as a subkey one by one. However, when it is left while 
the registration field of a subkey had been vacant in memory without registering all subkeys, anyone can do registration of a subkey by 
inserting a non-registered key. For this reason, possibility that men other than the owner of a car can put an engine into operation 
arises, and a possibility that a theft may be carried out arises. 

[0005] This invention is made in view of such a situation, and registration of the key which men other than an owner can engine put 
into operation sets it as the 1st purpose to offer the anti-theft approach of the car which is made not to be made, leaving the function in 
which the owner of a car can register the subkey in which engine starting is possible by himself. Moreover, it sets it as the 2nd purpose 
to offer the equipment directly used for operation of this approach. 
[0006] 

[Elements of the Invention] The key cylinder and controller which attached the 1st purpose in the car body according to this invention, 
One master key for turning on a spigot rare main switch in said key cylinder, and two or more subkeys, The transponder for checking 
the identification code of said key, when it is built in said master key and a subkey and these keys are inserted in said key cylinder, In 
the anti-theft approach of a car of having permitted engine starting when the identification code detected from the preparation and said 
transponder was in agreement with the identification code beforehand registered into said controller Using the key which has the 
identification code registered into said controller, after turning said main switch on and off, it is attained more by the anti-theft 
approach of the car characterized by registering the non-registration key inserted in fixed time amount as a subkey. 
[0007] Although "the key which has the registered identification code" used here can be used as a master key, you may be a subkey 
[ finishing / registration ]. It is good to give change to the display of the actuation display of meter so that it may tum out whether a 
subkey is registration of the subkey of what position two or more in a certain case. For example, the action indication section is 
blinked 3 times at the time of registration of the subkey 1, and there may be the method of presentation of not making it blink etc. at 
the time of registration of the subkey 2. 

[0008] The key cylinder and controller which attached the 2nd purpose in the car body, The key for turning on a spigot rare main 
switch in said key cylinder, The transponder for checking the identification code of said key, when it is built in said key and this key is 
inserted in said key cylinder, In the antitheft device of the car which permitted engine starting when the identification code detected 
from the preparation and said transponder was in agreement with the identification code beforehand registered into said controller ID 
read circuit which reads the identification code of the memory which registers the identification code of said key, and the key close to 
said key cylinder, ID judging section which judges whether the identification code read in said ID read circuit is registered in said 
memory, ID registration section which registers the n on -registration key inserted in fixed time amount after turning a main switch on 
and off using the key which has ID elimination section which eliminates registered identification code, and registered identification 
code under predetermined conditions as a subkey, It is attained more by the antitheft device of the car characterized by preparation 

[0009] 

[Embodiment of the Invention] Drawing in which drawing 1 shows drawing of this invention showing basic system configuration ** 
[ like ] 1 operative condition, and drawing 2 shows the concept of registration / elimination actuation of identification code, The flow 
chart of operation at the time of use and dra wing 4 draw ing 3 usually The flow chart of operation at the time of master key 
registration, Drawing in which drawing 5 shows the flow chart of the master key registration actuation at the time of key cylinder 
exchange, and drawing 6 shows the configuration of a controller, Drawing which drawing 7 makes the various operating conditions 
and activity of a function a correlation table, and is shown, drawing which drawing 8 makes a correlation table a system behavior 
condition and the method of presentation, and is shown, and drawing 9 are drawings showing the registration procedure of the subkey 
I. 

[00 10] Based on drawing 1 and 6, a basic configuration is explained first. A sign 10 is a controller in these drawings, and it has the 
memory 20 which consists of ID read circuit 12, CPU 14, a power circuit 16, a firing circuit 18, an EEPROM (Electrically Erasable 
Programable Read-Only Memo), etc. This controller 10 has the function (it is called an immobilizer function) to forbid engine starting 
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to the key 34 without the identification code communicated and registered between the transponders 36 built in a key so that a 
postscript may be carried out. 

[001 1 ] 22 is a dc-battery and supplies power to a power circuit 16 through the main switch (it is displayed also as Maine SW and 
MA1NSW by a diagram) 30 which carries out a postscript. A power circuit 16 supplies the electrical potential difference 
corresponding to each part of a controller 10, respectively. This power circuit 16 builds in holding-circuit 16A to which a power circuit 
1 6 is made only for fixed time amount to continue operating, even if a main switch 30 is turned off ( drawing 6 ). 
[00! 2] 24 is an engine and, in the case of a jump-spark- ignition type engine, a firing circuit 1 8 consists of CDI(s) (capacitor discharge 
type ignition) etc. This firing circuit 1 8 makes ignition-plug 24A of an engine 24 generate an ignition spark based on the ignition 
signal which the ignition timing control section (not shown) which CPU 14 has determines based on a service condition. When the 
configuration of a firing circuit 1 8 should be changed according to the class of engine 24, for example, it uses an electric motor as an 
engine 24, this firing circuit 1 8 consists of electrical circuits which change the driving force of a motor, for example, an PWM (pulse 
width control) control circuit etc. In this invention, an engine 24 is a large concept containing an electric motor etc. 
[001 3] Memory 20 memorizes an ID code (identification code) and other various data, and also where a power source is shut off (a 
main switch 30 is off), the memorized contents are not eliminated. However, when all clear keys are used so that a postscript may be 
carried out, under the certain conditions at the time of re-registration of a master key or a subkey etc., it is possible to eliminate 
electrically other than [ all (namely, ID code of a master key and a subkey) or a part (ID code of a subkey) of] the ID code of all clear 
keys. Moreover, the ID code of all clear keys is memorized impossible [ elimination ] as fixed data, as described above. 
[0014] 26 is the display meter which used liquid crystal (LCD) and light emitting diode (LED) in drawing 1 , and it has action 
indication section 26A which it not only displays the meter and warnings which are used for the usual transit of a speedometer etc., but 
perforins action indication of an immobilizer system so that a postscript may be carried out. 

[001 5] 28 is a key cylinder and builds in a main switch 30 and an antenna 32 (refer to drawing 6 ). 34 is a key and the transponder 36 
is embedded in the pedicel. In addition, although there are one master key, subkey 1, and subkey 2 as key 34 with a transponder, it is 
only made a key 34 when naming these generically. In addition, although there are also all clear keys as a special key 34, a postscript 
is carried out about the function of each of these keys 34. 

|0016] If keys 34 other than [ all ] a clear key are inserted in the key cylinder 28 and a main switch 30 is turned ON, a power circuit 16 
will carry out actuation initiation, and a controller 10 will start. Then, ID read circuit 12 sends an electric wave to a key 34 by wireless 
through an antenna 32. If predetermined power accumulates in a transponder 36, a transponder 34 will return the identification code 
signal of a proper to an antenna 32. ID read circuit 1 2 decodes this identification code signal, and sends it to CPU14. 
[0017] CPU 14 has functions, such as ID judging section 14A, ID elimination section 14B, ID registration section 14C, timer 14D, and 
other ignition timing control sections. These functions consist of software in fact. As compared with the ID code which registered into 
memory 20 the identification code (ID code) read in ID read circuit 12, if ID judging section 14A is registered, it will send the signal 
(ignition enabling signal) a which permits starting of an engine 24 to a firing circuit 1 8. If the identification code read in ID read 
circuit 12 is not in agreement with the ID code registered into memory 20, the signal (ignition inhibiting signal) b which forbids engine 
starting is sent to a firing circuit 1 8. 

[001 8] ID elimination section 14B eliminates all or other part of identification codes excluding the ID code of all clear keys from 
memory 20 in the case of modification of identification code, or re-registration so that a postscript may be carried out. ID registration 
section 14C registers new identification code into memory 20. 

[0019] This controller 10 shall register the ID code of all clear keys into memory 20 as fixed data, and this shall not eliminate it. When 
memory of all the ID codes of the ID code of others [ controller / 1 0 / memory / 20 ], i.e., a master key, the subkey 1 , and the subkey 2 
is not carried out, the key 34 with a transponder used first is registered as a master key, and the key 34 with a transponder inserted one 
by one in the fixed procedure after that is registered as the subkey 1 and a subkey 2, respectively. 

[0020] Usually, in the time of use, the subkey 1 and the subkey 2 are used. In this case, as shown in drawing 3 , it operates. A main 
switch 30 is turned ON by inserting the subkeys 1 or 2 in the key cylinder 28, and turning them first, ( drawing 3 , step SI 00). Then, a 
power circuit 1 6 is compulsorily set to ON (step SI 02), and a controller 10 starts. Next, the ID code of the subkey which ID read 
circuit 12 of a controller 10 inserted is read (step SI 04), and ID judging section 14A of CPU 14 judges whether the ID code of this 
subkey is registered into memory 20 (step SI 06). 

[0021] If the ID code of the inserted subkey is registered, this subkey will be judged to be a regular thing, and will enable starting of 
delivery (step SI 08) and an engine 24 of the ignition enabling signal a at a firing circuit 18 (step SI 10). As a result, transit of a car is 
attained. Since actuation of steps S100-S1 10 in the meantime is normal, an alarm display is not made action indication section 26A of 
meter 26. That is, action indication section 26A which consists of LCD and LED to show actuation of an immobilizer system carries 
out neither lighting nor flashing. 

[0022] When the ID code of the inserted subkey is not registered into memory 20, (Step SI 06), The elapsed time after a main switch 
30 is turned on carries out fixed time amount (5 seconds) continuation lighting of said action indication section 26A of meter 26 
between less than 5 seconds (step SI 12). After that, it is made to blink a high-speed period (period of 1 second) (step SI 14), and 
engine starting is forbidden (step SI 16). Actuation of action indication section 26A at this time is shown in the operating condition (2) 
of drawing 8 . What is necessary is just to turn ON a main switch 30 using the key 34 of normal, in order to cancel this condition. 
[0023] Next, registration or the modification procedure of a master key is explained using drawing 4 . In case this procedure usually 
ships a car from works, it is performed. Here, all clear keys are used as "a key which has a specific ID code" used for modification of a 
master key. The ID code of a master key and a subkey shall not be probably registered into memory 20. In addition, the ID code of all 
clear keys is memorized by memory 20 as fixed data. 

[0024] A master key is inserted in the key cylinder 28 in this condition, and a main switch 30 is turned ON ( drawing 4 , step SI 20). 
ID read circuit 1 2 reads the ID code of this master key (step 122), and memorizes and uses ID registration section 14C of CPU 14 as 
memory 20 by using this ID code as a master key (step SI 24). (namely, registration) As for delivery (step SI 26) and an engine 24, 
starting of CPU 1 4 becomes possible about the ignition enabling signal a at a firing circuit 18. Registration of a master key finishes it 
with a car as this, and shipment becomes possible through a car complete survey (step SI 28). 

[0025] Although an engine 24 will stop if a main switch 30 is turned OFF and a master key is extracted (step SI 30), a controller 10 
continues actuation by holding-circuit 1 6A of a power circuit 1 6. Moreover, if the elapsed time after this main switch 30 turns off is 
supervised and carries out fixed time amount (10 seconds) progress (step SI 32), the power source of a controller 10 will be turned 
OFF, using holding-circuit 10A as non-operative, and all actuation will be finished (step SI 34). 

[0026] If all clear keys are inserted while holding-circuit 16A is operating (step SI 36), the ID code of all these clear keys is read (step 
SI 38), and if in agreement with the ID code of all clear keys with which this ID code was beforehand memorized by memory 20, all 
registration ID codes other than the ID code of all clear keys will be eliminated from memory 20 (step SI 40). And if all clear keys are 
extracted, re-registration of a master key will be attained (step S142). That is, another master key with which ID codes differ can be 
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registered. 

[0027] In addition, in steps 1 20-1 26, transmission and reception of the signal for reading an ID code, by the time the master key 
insertion postignition enabling signal a comes out may be repeated several times. Charging a transponder 36 especially with the 
antenna 32 may take time amount, or the read of an ID code may be repeated two or more times, and the read mistake of an ID code 
may be prevented. In such a case, action indication section 26A is blinked a low-speed period until the ignition enabling signal a 
comes out. This flashing is repeated for 9 seconds in a cycle of 2 seconds, as shown in the operating condition (3) of drawing 8 . That 
is, it blinks 5 times. 

[0028] Next, when the key cylinder 28 breaks, the procedure in the case of exchanging the key cylinder 28 is explained based on 
drawing 5 . In addition, the contents of a controller 10 or memory 20 shall not be changed in this case. Here, the master key old as "a 
key which has a specific ID code" used for registration of a master key is used. If the key cylinder 28 is exchanged, the new key with a 
transponder (un-registering) which suits the new key cylinder 28 will be inserted, and a main switch 30 will be turned ON (step SI 50). 

[0029] Then, the ID code of the new key which the power source of a controller 10 was [ the key ] turned on and inserted is read (step 
S 1 52). Since this ID code is not registered into memory 20, it turns into a registered ID code with an inequality as a result of collating 
(step SI 54). If continuation lighting of the action indication section 26A is carried out until the elapsed time after a main switch 30 
turns on passes for 5 seconds (step SI 56), and 5 seconds pass, the ignition inhibiting signal b will be taken out and it will change to 
flashing with a high-speed period (step SI 58). This display action serves as an operating condition (2) of drawing 8 . 
[0030] If a main switch 30 is turned OFF in this condition and a new key (un-registering) is extracted (step SI 60), holding-circuit 16A 
will operate for 10 seconds after that, and a controller 10 will continue actuation (step SI 62). Meantime, i.e., while action indication 
section 26A is blinking at high speed, if all clear keys or an old master key is not inserted, holding-circuit 16A is canceled and a power 
source becomes off (step SI 64). While this action indication section 26A is blinking at high speed, the ID code of all clear keys or the 
key inserted when the old master key was inserted (step SI 66) is read (step SI 68). Since this ID code is registered into the memory 20 
of a controller 10, CPU 14 eliminates all the registered ID codes (except for the ID code of all clear keys) of memory 20 (step 170). 
[003 1 ] And if this all clear keys or old master key is sampled (step 1 72), a new key can be registered as a master key like the 
registration procedure of the new master key shown in said drawing 4 . That is, a main switch 30 is set to ON by the new key (step 
SI 74), that ID code is read (step SI 76), and this ID code is registered as an ID code of a new master key (step 178). CPU 14 permits 
starting of a delivery engine to a firing circuit 1 8 for the ignition enabling signal a (step SI 80). After turning OFF a main switch 30 
with this master key registered newly and extracting this master key (step SI 82), registration of a subkey is performed as follows. 
[0032] Registration of the subkey 1 is performed according to the procedure shown in drawing 9 . This procedure is performed by 
inserting another key with a transponder within after [ sampling ] fixed time amount (10 seconds) of a master key, and turning on a 
main switch 30, as explained to the term of the function (4) "subkey ID registration which is drawing 7 ." Moreover, registration of the 
subkey 2 is performed by inserting another key with a transponder within fixed time amount (10 seconds), and turning ON a main 
switch 30, after turning off and sampling a main switch 30 by this subkey 1. 

[0033] The registration procedure of the subkey 1 is first explained according to drawing 9 . If a main switch 30 is turned on with a 
master key (step S200), the ID code of this master key will be read (step S202), and it will check that this ID code is registered into 
memory 20 (step S204). Although an engine can be put into operation in this condition, a master key is turned, and a main switch 30 is 
turned OFF and extracted here (step S206). Then, if ID registration section 14C of CPU14 starts a time check (step S208) and a main 
switch 30 is turned on by the non-registration key within 10 seconds (step S210), the ID code of the inserted key will be read (step 
S2 1 2), and this ID code will be registered into memory 20 (step S214). And if a main switch 30 is turned off (step S21 6), registration 
of the subkey 1 will finish (step S21 8). In addition, if it passes ten times, without inserting a new key at step S208, after it, registration 
of a subkey will become impossible and unjust registration will be prevented (step S220). 

[0034] The points using the subkey 1 which replaces the registration procedure of the subkey 2 with a master key in step S200 of 
drawing 9 , and has already been registered only differ. Therefore, the explanation is not repeated. In addition, when action indication 
section 26A is blinked 3 times as shown in step S210 when registration of the subkey 1 ends (refer to the "operating condition 4" of 
drawing 8 ), and registration of the subkey 2 ends, it is good by not making it blink to be able to be made to perform both distinction. 
[0035] In addition, although two subkeys 1 and 2 are usually used, when either is lost, a new subkey is registered as follows. Namely, 
what is necessary is to turn off, to insert a new key with a transponder within fixed time amount (10 seconds), and just to turn ON a 
main switch 30, after turning on a main switch 30 by the subkey which remains. Moreover, at the time of registration of a subkey, if 
flashing of the action indication section 26A is carried out 5 times (9 seconds) in a cycle of 2 seconds into the time amount in which 
the registration is possible, that it can register during the flashing can check easily. In addition, since action indication section 26A is 
not ******(ed) when the 2nd subkey is registered, registration of a subkey can judge the 1 st or the 2nd from the display of action 
indication section 26A. 

[0036] The various actuation explained above is shown as contrasted with drawing 7 . Drawing 2 shows the image of 
registration/elimination of an ID code, and only the ID code of all clear keys leaving the contents of memory 20 by all clear keys at the 
time of factory shipments, and eliminating all others is shown. It has two or more all clear keys here in works, and it is good for a 
person in charge to manage each. The Rhine registration is the procedure of registering a master key, and drawing 4 explains it. The 
function (4) of drawing 7 explains user's registration and user re-registration. 

[0037] Drawing 8 shows the activity displayed on meter 26, and an operating condition 1 shows not turning on action indication 
section 26A at the time of the normal use when registering the time of turning on a main switch 30 by the registered subkey, and the 
subkey of the 2nd affair. In this case, the light is switched on, when collating cannot be managed with one communication link, or 
when it does not become Registration O.K. by the communication link of continuation 3 times. Actuation of this lighting is changed as 
operating conditions 1-4 show to drawing 8 . It also becomes possible to, judge what kind of operating state it is conversely from the 
situation of lighting as a result. 
[0038] 

[Effect of the Invention] Since invention of claim I can be made to perform registration of sub ** - by inserting a non-registered key 
in fixed time amount, and turning on a main switch after turning a main switch on and off as mentioned above using a key [ finishing / 
registration ] Even if others turn on a main switch using another key with a transponder after this fixed time amount progress, these 
others' key is not registered as a subkey. 

[0039] For this reason, even if the opening remains in registration of the subkey of memory, others can do key registration unjustly 
and cannot start an engine, and a theft can be prevented. Moreover, if the owner of a car is in this fixed time amount, since he can do 
registration of a subkey suitably, he does not lose the function in which subkey registration can be carried out by itself. "The key 
[ finishing / registration ]" which precedes with registration of a subkey and is used here may be a master key, and may be a subkey 
[ finishing / other registration / (claim 2) ] (claim 3). According to invention of claim 4, the antttheft device of the car directly used for 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of this invention showing a basic system configuration [ like ] 1 operative condition 
(Drawing 2] Drawing showing the concept of registration / elimination actuation of identification code 
{Drawing 3] Usually, the flow chart of operation at the time of use 
(Drawing 4] The flow chart of operation at the time of master key registration 

[Drawing 5] The flow chart of the master key registration actuation at the time of key cylinder exchange 
[Drawing 6| Drawing showing the configuration of a controller 

(Drawing 7| Drawing showing the correlation table of an operating condition and activity 

[Draw ing 8 J Drawing shown by making a system behavior condition and the meter method of presentation into a correlation table 

[Drawing 9] Drawing showing the registration procedure of a subkey 

[Description of Notations] 

10 Controller 

12 ID Read Circuit 

14 CPU 

I4A ID judging section 
14B ID elimination section 
I4C ID registration section 
16 Power Circuit 
I6A Holding circuit 
20 Memory 
24 Engine 
26 Meter 

26A Action indication section 
28 Key Cylinder 
30 Main Switch 
32 Antenna 
34 Key 

36 Transponder 
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